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PREFACE  AND  SUMMARY 


This  Meir.orandum  is  intended  as  an  introduction  to  the 
subject  of  cybernetics,  with  special  reference  to  its 
origins  and  ramifications  in  the  United  States  and  its 
subsequent  development  in  the  Soviet  Union.  As  a  survey 
document  only,  it  should  be  af  interest  primarily  to 
non-experts  in  the  field;  it  has  been  prepared  to  provide 
a  non-scienti f ic  audience  with  sufficient  background  to 
facilitate  appreciation  of  the  potential  impact  of  cyber¬ 
netics  on  science  and  society. 

The  inclusion  of  a  survey  of  Soviet  cybernetics  is 
in  response  to  an  awareness  by  many  researchers,  govern¬ 
ment  officials,  and  military  men  in  this  country,  that 
cybernetics  has  become  a  subject  of  intense  interest  and 
activity  in  the  Soviet  Union.  As  in  the  United  States, 
scientific  research,  military  applications,  economic 
planning,  education,  industry,  etc.,  are  affected  by 
developments  in  cybernetics.  Thus,  it  is  important  to 
understand  current  Soviet  attitudes  towards  cybernetics 
and  the  impact  of  these  attitudes  on  thair  economic  and 
social  system. 

Following  a  brief  introduction,  the  Memorandum 
traces  the  birth  of  cybernetics  and  sketches  its  early 
development  and  its  growth  and  emergence  in  the  West. 

The  second  half  of  the  Memorandum  examines  Soviet 
cybernetics . 
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To  live  effectively  is  to  live  with 
adequate  information.  Thus  communica¬ 
tion  and  control  belong  to  the  essence 
of  man's  inner  life,  even  as  they  be¬ 
long  to  his  life  in  society. 

--Norbert  Wiener 
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I.  INTRODUCTION 


There  has  been  an  increased  awareness  recently,  par¬ 
ticularly  among  non-scientists  in  government,  of  the  current 
interest  and  heightened  activity  in  the  field  of  cybernetics 
in  the  Soviet  Union.  The  purpose  of  this  Memorandum  is  to 
apprise  those  interested  in  the  subject,  especially  in 
government,  of  the  development,  present  status,  and  poten¬ 
tial  impact  of  Soviet  cybernetics.  The  emphasis  is  two- fold 
first,  and  primarily  for  the  non-expert,  we  want  to  tell 
what  cybernetics  is  about  and  how  it  has  developed  in  the 
West;  then,  we  wish  to  describe  the  rise  of  cybernetics 
in  the  Soviet  Union  and  the  status,  emphasis,  and  direction 
of  current . Sov iet  work  in  cybernetics. 

This  paper  is  a  preliminary  discussion  and  an  overview. 
It  is  tutorial  in  nature  and  clearly  is  not  intended  as  a 
thorough  discussion  of  the  subject;  a  more  detailed  and 
comprehensive  analysis  of  the  status  of  cybernetics  and 
its  impact  on  Soviet  society  will  be  forthcoming.  The 
present  paper  is  offered  in  the  interest  of  timeliness. 
Further  detail  about  several  aspects  of  cybernetics  in  the 
Soviet  Union  is  contained  in  the  documents  listed  in  the 
bibliography  at  the  end  of  this  paper. 

The  section  on  the  origins  and  development  of  cyber¬ 
netics  was  written  by  M.  E.  Maron;  the  section  on  cyber¬ 
netics  in  the  Soviet  Union  was  written  by  Roger  Levicn. 


II.  ORIGINS  AND  SCOPE  OF  CYBERNETICS 


NORBERT  WIENER  AND  CYBERNETICS 

Cybernetics  denotes  many  things  to  many  people  and, 

even  among  the  experts,  there  is  no  complete  and  precise 

agreement  as  to  its  subject  content.  The  purpose  of  this 

section  is  to  characterize  cybernetics  as  we  see  it.  And 

perhaps  there  is  no  easier  way  to  introduce  the  subject 

of  cybernetics  than  by  way  of  the  late  Norbert  Wiener's 

introduction  to  his  now  classic  book  on  the  subject,  which 

★ 

was  first  published  in  1948. 

In  that  introduction  Wiener  wrote  that  the  ideas  for 
cybernetics  grew  out  of  his  participation  in  a  seminar  on 
the  methodology  of  science.  The  other  participants  in 
this  seminar  were  from  diverse  fields,  and  their  partici¬ 
pation  reflected  their  common  belief  that  new  and  exciting 
areas  for  scientific  exploration  lay  in  the  no-man's  lands 
between  established  fields.  And  they  believed  furthermore 
that  the  problems  encountered  there  could  be  attacked  suc¬ 
cessfully  only  by  teams  of  scientists  from  different  fields 
of  specialization. 

The  onset  of  World  War  II  involved  Wiener  in  an  attack 
on  just  such  a  multidisciplinary  problem;  viz.,  the  problem 
of  designing  an  automatic  system  that  would  enable  aircraft¬ 
tracking  radar  data  to  be  fed  to  a  computer  that  could 
predict  the  future  course  of  the  aircraft  being  tracked 
and  control  the  aiming  of  guns  so  as  to  shoot  down  the 

k 

Wiener,  Norbert,  Cybernetics:  Or  Control  and  Com¬ 
munication  in  the  Animal  and  the  Machine,  John  Wiley  and 
Sons,  Inc.,  New  York,  1948. 
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moving  target.  Thus,  Wiener  found  himself,  together  with 

■k 

Julian  Bigelow,  engaged  in  a  study  of  the  theory  of  pre¬ 
diction  and  the  construction  of  machines  that  could  embody 
the  theory.  "Mr.  Bigelow  and  I  came  to  the  conclusion 
that  an  extremely  important  factor  in  voluntary  activity 
is  what  the  control  engineers  term  feed-back . 11  The  actual 
output  of  a  system  is  compared  with  some  desired  output 
(the  goal)  and  information  about  the  "mismatch"  is  fed 
back  to  the  controller  (command  generator)  so  as  to  modify 
subsequent  outputs.  If  the  feedback  is  negative,  the 
command  signals  drive  the  output  ever  closer  to  the  goal; 
if  the  feedback  is  positive,  they  do  the  reverse. 

Just  as  excessive  or  insufficient  feedback  can  cause 
"hunting"  and  instability  in  automatic  control  systems 
(about  which  there  is  now  a  sound  mathematical  theory),  so 
also  Wiener  and  his  colleagues  conjectured  that  the  human 
control  mechanisms  for  motor  activity  could  suffer  from 
improper  feedback.  They  approached  a  neurophysiologist 
and  asked  whether  there  is  "any  pathological  condition  in 
which  the  patient,  in  trying  to  perform  some  voluntary  act 
like  picking  up  a  pencil,  overshoots  the  mark,  and  goes  into 
an  uncontrollable  oscillation."  The  answer  was  yes,  the 
condition  is  called  "purpose  tremor"  and  is  often  associated 
with  an  injury  to  the  cerebellum. 


★ 

Julian 
for  Advanced 
of  Wiener. 

*Ibid.  , 
Introduction 

*Ibid .  , 


Bigelow  is  a  mathematician, 
Study  at  Princeton,  who  was 

p.  13.  (All  quotes  in  this 
to  Cybernetics ,  op .  c i t . ) 

p.  15. 


now  at  the  Institute 
an  early  collaborator 


section  are  from  the 
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"We  thus  found  a  most  significant  confirmation 
of  our  hypothesis  concerning  the  nature  of  at  least 
some  voluntary  activity.  It  will  be  noted  that  our 
point  of  view  considerably  transcended  that  current 
among  neurophysiologists.  The  central  nervous  system 
no  longer  appears  as  a  self-contained  organ,  re¬ 
ceiving  inputs  from  the  senses  and  discharging  into 
the  muscles.  On  the  contrary,  some  of  its  most 
characteristic  activities  are  explicable  only  as 
circular  processes,  emerging  from  the  nervous  system 
into  the  muscles,  and  re-entering  the  nervous  system 
through  the  sense  organs,  whether  they  be  proprio¬ 
ceptors  or  organs  of  the  special  senses.  This  seemed 
to  us  to  mark  a  new  step  in  the  study  of  that  part  of 
neurophysiology  which  concerns  not  solely  the  ele¬ 
mentary  processes  of  nerves  and  synapses  but  the 
performance  of  the  nervous  system  as  an  integrated 
whole . "* 

This  led  to  the  recognition  that  an  analysis  of  control 
problems  involves  an  analysis  of  the  underlying  communica¬ 
tion  problems  and  the  latter,  in  turn,  center  around  the 
fundamental  concept  of  the  message- -whether  it  be  trans¬ 
mitted  mechanically,  electrically,  or  chemically,  whether 
in  artificial  systems  or  in  the  human  nervous  system. 

Wi  ener  goes  on  to  say  that  these  considerations  relating 
to  communication  of  messages  led  him  to  look  at  the  concept 
of  noise  and  at  questions  of  a  statistical  nature  akin  to 
some  found  in  statistical  mechanics.  "Just  as  the  amount 
of  information  in  a  system  is  a  measure  of  its  degree  of 
organization,  so  the  entropy  of  a  system  is  a  measure  of 
its  degree  of  disorganization...."  This  led  to  a  statistical 
theory  of  information. 


Ibid.  , 

P- 

15. 

Ibid.  , 

P- 

18. 
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"Thus  [writing  in  1948  Wiener  states]  as  far  back 
as  four  years  ago,  the  group  of  scientists  about  Dr. 
Rosenblueth  and  myself  had  already  become  aware  of  the 
essential  unity  of  the  set  of  problems  centering  about 
communication,  control,  and  statistical  mechanics, 
whether  in  the  machine  or  in  living  tissue.  On  the 
other  hand,  we  were  seriously  hampered  by  the  lack  of 
unity  of  the  literature  concerning  these  problems,  and 
by  the  absence  of  any  common  terminology,  or  even  of 
a  single  name  for  the  field.  After  much  consideration, 
we  have  come  to  the  conclusion  that  all  the  existing 
terminology  has  too  heavy  a  bias  to  one  side  or  another 
to  serve  the  future  development  of  the  field  as  well 
as  it  should;  and  as  happens  so  often  to  scientists,  we 
have  been  forced  to  coin  at  least  one  artificial  neo- 
Greek  expression  to  fill  the  gap.  We  have  decided  to 
call  the  entire  field  of  control  and  communication 
theory,  whether  in  the  machine  or  in  the  animal,  by 
the  name  Cybernetics . . . 

Wiener  goes  on  to  describe  the  relationships  of  other 
subjects  to  the  broad  field  of  cybernetics;  e.g.,  neuro¬ 
physiology  and  information  processing  in  the  cerebral  cortex, 
mathematical  logic  and  its  application  to  the  analysis  of 
neural  switching  circuits,  computers  and  their  use  in  con¬ 
structing  models  of  brain  mechanisms,  etc.  Thus,  we  find 
in  his  book  the  groundwork  and  beginnings  of  a  broad  inter¬ 
disciplinary  study  of  all  phases  of  information  processing 
and  control  systems  and  of  the  implications  and  ramifications 
of  this  for  such  subjects  as  the  psychology  of  perception, 
psychiatry  and  memory  disorders,  linguistics  and  sociology. 
Much  work  has  been  conducted  in  the  field  of  cybernetics 
since  it  erupted  on  the  scientific  scene  15  years  ago,  and 
we  shall  look  briefly  at  some  of  it. 

Ibid ,  ,  p .  19 . 
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THE  THEORY  OF  INFORMATION 

If  we  take  cybernetics  to  encompass  those  sciences, 
studies,  techniques,  and  mechanisms  that  relate  to  complex 
communication  and  control  systems  (whether  in  man,  machine, 
or  society  itself),  then  we  must  recognize  the  central  role 
played  by  the  concept  of  information.  In  1 9 A 8 ,  a  theoretical 
foundation  foi  a  theory  of  information,  authored  by  Dr. 

Claude  Shannon,  a  mathematician  who,  incidentally,  had  been 
a  student  of  Wiener,  appeared  in  the  pages  of  the  Bell 

■Ar 

System  Technical  Journal.  Here  for  the  first  time  was  a 
precise  quantitative  explication  for  one  measure  of  the 
amount  of  information  contained  in  a  message.  Given  this 
theory,  it  was  then  possible  to  answer  such  questions  as: 

How  much  more  information  can  be  conveyed  over  communica¬ 
tion  system  A  than  system  B?  That  is,  the  theory  allowed 
one  to  define  precisely  the  capacity  of  a  communication 
link  (as  well  as  the  capacity  of  an  information  store). 
Shannon's  theory  provided  the  tools  for  determining  the 

amount  of  information  generated  by  an  information  source 

t 

(real  or  artificial).  The  important  notion  of  a  code 
for  conveying  messages  was  treated  in  a  formal  way  so  that 
one  could  talk  of  the  efficiency  of  a  given  coding  system. 

And  one  could  decide  whether  any  particular  coding  system 
(relative  to  a  given  information  source)  was  the  best 

■At 

The  article  is  reprinted  in:  Shannon,  C.  E.,  and 
Warren  Weaver,  The  Mathematical  Theory  of  Communicat ion , 
University  of  Illinois  Press,  Urbana,  Illinois,  1949. 
t 

A  code  in  this  sense  is  meant  as  a  sequence  of 
symbols  for  representing  a  message. 
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possible  one  or  not.  Shannon's  theory  went  on  to  clarify 
the  key  concept  of  no i sc  and  to  show  how  redundancy  could 
be  introduced  in  coding  schemes  so  as  to  combat  the  de¬ 
structive  effects  of  noise  on  information.  And  finally, 
he  proved  some  very  interesting  and  surprising  relation¬ 
ships  that  hold  among  noise,  redundancy,  channel  capacity, 
and  error- free  transmission  of  messages. 

Here,  then,  was  a  precise  language  and  a  set  of  con¬ 
cepts  tailored  for  the  analysis  of  information  systems. 

It  has  proven  of  great  value  in  the  engineering  of  com¬ 
munication  systems,  but  since  the  emergence  of  Shannon's 
theory  of  communication  in  1948,  the  terms  and  the  language 
(but  not  often  the  corresponding  theorems)  also  have  been 
taken  up  and  used  by  scientists  in  fields  far  different 
from  the  engineering  of  telephone  systems.  We  find  the 
language  of  information  theory  in  papers  dealing  with  sub¬ 
jects  ranging  from  psychology  and  linguistics  to  genetics 
and  neurophysiology. 

Here  it  must  be  pointed  out  that  messages  conveying 
information  have  many  properties,  and  Shannon's  theory 
provides  a  measure  for  only  one  of  these,  namely,  the 
statistical  rarity  of  a  message.  A  more  general  theory 
of  information  must  eventually  provide  measures  for  such 
message  properties  as  complexity,  accuracy,  precision,  and, 
most  important  of  all,  semantic-pragmatic  information 
content.  The  amount  of  semantic-pragmatic  content  conveyed 
bv  a  message  must  surely  be  a  function  of  the  amount  by 
which  the  message  changes  what  a  receiver  knows  (or  believes). 
And  that  brings  us  to  the  problem  of  describing  formally 
what  a  man  knows.  Although  approaches  to  this  problem  have 
been  made,  much  clarification  is  still  needed. 
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COMPUTER  TECHNOLOGY  AND  APPLICATIONS 

Since  digital  computers  are  mechanisms  for  the  physical 
and  logical  processing  of  information,  they  occupy  a  siz¬ 
able  part  of  the  cybernetic  stage.  Further,  the  study  of 
digital  computers  is  a  broad  discipline  comprehending  not 
only  digital  technology  and  the  theory  of  computer  design 
and  organization,  but  also  many  facets  of  computer  appli¬ 
cation.  It  is  the  purpose  of  this  section  to  describe 
briefly  some  of  the  ramifications  of  the  computer  field 
so  as  to  indicate  the  diversity  of  subjects  that  may  be 
brought  under  the  general  cybernetics  umbrella. 

Development  of  Digital  Technology 

Just  after  World  War  II  and  the  publication  of 
Cybernetics  and  Shannon's  Mathematical  Theory  of  Communica¬ 
tion,  there  started  an  almost  explosive  growth  in  the 
development  of  digital  computer  technology.  Some  digital 
machines  were  developed  during  the  war  under  wraps  of 
secrecy,  but  once  knowledge  of  computers,  their  components, 
and  their  potentials  became  generally  available,  there  was 
a  race  to  develop  new  computer  components  and  circuitry 
and  new  types  of  information  storage  media.  And  in  the 
decade  or  so  since  1950,  there  has  been  rapid  development 
and  refinement  of  very-high-speed  circuits  and  switching 
components,  and  comparable  gains  in  the  perfection  of  large- 
capacity,  rapid-access  data  storage  media.  Finally,  as¬ 
sociated  with  these  developments,  there  have  appeared  a 
host  of  sophisticated  input-output  and  conversion  equip¬ 
ments  to  aid  in  the  task  of  communicating  with  computers. 


Development  of  Theory 


While  the  component  and  systems  engineers  were  pushing 
rapidly  ahead,  their  more  theoretically  oriented  colleagues 
were  working  at  the  corresponding  theory  of  information 
machines  and  automata.  This  includes  both  the  science  of 
computer  circuit  design  and  what  is  still  the  art  of  com¬ 
puter  system  design  and  organization.  Along  with  these 
developments  has  come  the  beginning  of  a  theory  of  relia¬ 
bility,  whose  concern  is  the  question  of  how  best  to 
organize  a  large  number  of  unreliable  computing  components 
to  do  a  particulai  job  in  such  a  way  that  the  system  as  a 
whole  is  extremely  reliable.  Thus,  reliability  theory 
has  to  do  with  the  efficient  use  of  redundant  codes,  com¬ 
ponents,  arid  circuits  to  improve  the  overall  reliability 
of  a  complex  system.  Other  theoretical  aspects  of  computer 
organization  have  to  do  with  programming  theory,  develop¬ 
ment  of  new  computer  languages,  and  the  theory  of  algorithms. 

Computer  Applications 

Turning  now  to  the  question  of  computer  applications, 
we  see  a  mass  of  information  situations  where  automatic 
computers  can  be  introduced  completely,  or  partially,  to 
mechanize  the  procedures  involved.  There  are,  of  course, 
applications  ranging  from  scientific  calculations,  automatic 
process  control,  teaching  machines,  and  navigation  and 


* 

An  algorithm  is  a  complete,  explicit,  detailed,  and 
unambiguous  description  of  a  procedure  for  going  from  a 
given  problem  to  its  solution  (it  might  be  thought  of  as 
a  detailed  recipe). 
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guidance,  to  business  and  medical  data  processing  (auto¬ 
matic  medical  diagnosis),  and,  of  great  potential  value, 
language  data  handling,  as  exemplified  by  information  re¬ 
trieval  (the  automation  of  search  and  retrieval  of  relevant 
documents)  and  language  translation  (the  automatic  trans¬ 
lation  from  one  natural  language  to  another  by  means  of  a 
computing  machine). 

One  of  the  most  interesting  uses  for  computers  is  in 
simulation  and  modeling  of  complex  information  processing 
situations:  for  example,  the  use  of  computers  to  simulate 

human  problem-solving  behavior,  to  simulate  the  behavior 
of  complex  neural-like  nets  so  as  to  exhibit  properties 
of  learning  and  pattern  recognition,  and  to  simulate  certain 
aspects  of  the  information  flow  in  a  factory  or  in  certain 
sectors  of  the  national  economy. 

NEUROPHYSIOLOGY  AND  ARTIFICIAL  INTELLIGENCE 


The  Brain  and  The  Computer 

Since  Wiener  first  made  a  number  of  very  suggestive 
analogies  between  the  brain  and  the  digital  computer,  there 
have  been  numerous  comparisons  of  those  two  types  of  in¬ 
formation  processing  systems.  Grossly  simplified  compari¬ 
sons  between  natural  devices  (i.e.,  neurons)  and  computer 
switching  devices  have  been  made  in  order  to  show  that  from 
a  logical  point  of  view,  both  kinds  of  switches  process 
information  in  very  similar  ways.  It  has  been  suggested 
that  the  coding  of  information  within  the  brain  is  es¬ 
sentially  digital  (i.e.,  having  only  discrete  values),  or 
perhaps  is  a  hybrid  ana  log- d igi t a  1  form  of  coding.  We  do 
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know  that  the  overall  logical  organization  of  the  brain 
is  vastly  different  from  that  of  a  conventional  digital 
computer;  the  circuitry  of  the  brain  is  highly  redundant 
and  there  is  much  parallel  information  processing. 

Such  contrasts  and  comparisons  have  been  made  since 

the  inception  of  cybernetics  and  it  has  been  felt  by  some 

that  cybernetics  could  offer  a  new  way  to  look  at  the 

problem  of  the  brain.  More  specifically,  the  central 

hypothesis  of  cybernetics  asserts,  in  effect,  that  the 

key  mechanisms  underlying  purposeful  motor  activity  can 

be  explained  mechanically  in  terms  of  feedback  and  control 

And  the  more  enthusiastic  scientists  have  suggested  that 

the  principles  of  feedback  and  control  can  also  account 

for  so-called  "higher  mental  functions,"  such  as  complex 

■k 

problem  solving. 

Thus,  the  literature  of  cybernetics  has  provided 
impetus  to  apply  the  concepts  of  information  and  control 
theory  to  an  analysis  of  brain  organization.  Researchers 
have  applied  these  notions  in  foimulating  theoretical 
brain- like  models  and  there  have  also  been  attempts  to 
simulate  aspects  of  such  models  on  general-purpose  digital 
computers . 

Artificial  Intelligence 

An  "intelligent  machine"  is  one  that  can  solve  new 
and  different  problems,  using  new  and  different  methods  of 
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For  a  discussion  of  the  relationship  between  brain 
activity  and  thinking,  see:  Maron ,  M.  E.,  On  Cybernetics, 
Information  Processing,  and  Thinking,  The  RAND  Corporation 
P-2879,  March  1964. 
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solution;  it  is  a  mechanism  that  can  learn  from  experience 
so  as  to  use  past  information  to  modify  its  present  re¬ 
sponses  and  its  preparations  for  the  future.  Intelligent 
behavior  can  be  analyzed  most  generally  in  terms  of  problem¬ 
solving  behavior,  and  the  study  of  artificial  intelligence 
is  the  study  of  the  mechanisms  and  processes  that  can 
underlie  problem-solving  behavior  in  a  wide  variety  of 
different  problem  situations. 

The  problem  of  artificial  intelligence  has  been  at¬ 
tacked  along  two  quite  different  directions--both  of  which, 

however,  involve  the  use  of  the  digital  computer  as  a  tool 

•k 

for  simulation.  One  line  of  approach  follows,  in  a  sense, 
neurophysiology  and  attempts  to  model  the  known  aspects  of 
the  informationally  relevant  structure  of  the  brain.  The 
simulated  neuron- like  elements  can  be  connected  together 
into  networks  and  given  suitable  modification  rules  so  that 
they  exhibit  pattern  recognition  and  learning  behavior. 

The  other  avenue  of  approach  follows,  in  a  sense,  behavior¬ 
istic  psychology  and  attempts  to  simulate  the  problem¬ 
solving  behavior  of  humans  in  the  course  of  some  problem 
situation.  In  the  latter  case,  workers  have  constructed 
computer  routines  that  will  permit  a  digital  computer  to 
simulate  many  of  the  behavioral  aspects  of  problem  solving 
for  board  games  such  as  chess;  and,  in  the  case  of  logic, 
to  simulate  the  way  that  a  human  might  derive  the  proof  of 
a  theorem. 


For  a  discussion  of  artificial  intelligence  and  its 
relationships  to  other  disciplines,  see:  Maron,  M.  E. , 
Artificial  Intelligence  and  Brain  Mechanisms,  The  RAND 
Corporation,  RM-3522-PR,  March  1963. 
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CYBERNETICS  AND  THE  SOCIAL  SCIENCES 

Wiener  has  said  that  society  can  only  be  understood 
through  a  study  of  the  messages  and  the  communication 
facilities  which  belong  to  it.  He  believed  (as  do  others) 
that  complex  systems  which  depend  for  their  functioning 
on  information  are  susceptible  to  the  same  kind  of  a 
cybernetic  in  formation- flow  analysis--whether  the  system 
in  question  be  a  control  computer,  a  nervous  system,  or 
society  itself.  If  an  information- flow  analysis  of  society 
is  applicable,  then  insights  gained  from  the  study  of  how 
computing  systems  malfunction  with  the  breakdown  of  certain 
information  paths  (or  rates)  might  shed  light  on  causes  of 
similar  symptoms  of  malfunction  in  society.  Consider,  as 
an  example,-  the  instabilities  in  the  form  of  cyclical  booms 
and  busts  in  the  national  economy:  Would  it  be  possible 
to  look  at  the  relationships  between  labor,  production, 
costs,  pricing,  investment,  etc.,  so  as  to  come  up  with 
an  in  format  ion- flow  description  which  would  correctly  model 
the  relevant  aspects  of  the  national  economy?  If  so,  then 
perhaps  its  instabilities  could  be  cured  in  the  same  ways 
that  an  engineer  cures  instabilities  in  a  complex  control 
system  (e.g.,  a  guided  missile)  that  suffers  from  improper 
feedback  or  inadequate  processing  of  information. 

Thus,  it  has  been  suggested  that  the  concepts  of 
cybernetics  and  its  methods  of  analysis  can  be  extended 
beyond  computing  and  control  systems  and  that  they  can 
have  a  potential  impact  toward  the  development  of  a  new 
scientific  study  of  economics  and  society. 
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CONCLUDING  REMARKS 

In  summary  then,  cybernetics  is  a  broad,  rather  all- 
inclusive  set  of  studies  dealing  with  problems  of  informa¬ 
tion  and  control--in  man,  machines,  and  allegedly  even  in 
society.  But,  as  yet,  it  is  a  set  of  related  studies 
and  not  a  unified  discipline.  The  only  real  unity  has  to 
do  with  the  unity  in  its  language- - the  language  of  in¬ 
formation  and  control--and,  in  a  sense,  a  unity  in  its 
methods  for  analyzing  complex  systems  in  terms  of  the 
flow  and  processing  of  information.  However,  since  there 
are  as  yet  no  real,  substantive,  underlying  laws,  cyber¬ 
netics  does  not  enjoy  a  completely  favorable  reputation 
in  the  United  States.  Partially,  of  course,  this  lack  of 
favor  has  been  a  result  of  exaggerated  pronouncements  and 
predictions  put  forth  by  the  more  enthusiastic  workers 
in  cybernetics. 

But  now  let  us  look  at  the  status  of  cybernetics  in 
the  Soviet  Union,  where  it  has  universality  and  prestige 
far  beyond  anything  it  enjoys  in  our  country. 


-15- 


III.  SOVIET  CYBERNETICS 

DIFFERENCE  AND  IMPORTANCE 

In  the  Soviet  Union  cybernetics  has  followed  a  course 
that  is  almost  diametrically  opposite  from  the  one  that 
it  has  followed  in  the  West.  Whereas  in  the  West  Wiener's 
ideas  were  greeted  with  enthusiasm  but  are  now  viewed  with 
mixed  emotions,  in  the  Soviet  Union  Wiener's  ideas  were 
originally  greeted  coldly  but  have  now  been  accepted  (with 
some  exceptions)  enthusiastically  and  at  the  highest  levels 
of  science  and  government.  The  Soviets  use  the  term  "cyber¬ 
netics"  with  the  widest  possible  scope,  embracing  studies 
ranging  from  control  theory  to  mathematical  economics,  from 
computer  theory  to  artificial  intelligence,  from  informa¬ 
tion  theory  to  military  command  and  control.  The  subject  of 
cybernetics  has  drawn  to  its  study  some  of  the  most  prominent 
logicians,  mathematicians,  and  engineers  in  the  Soviet 
Union,  many  of  the  Academicians  of  the  Soviet  Academy  of 
Sciences,  and  faculty  members  of  the  leading  universities 
in,  among  others,  Moscow,  Leningrad,  Kiev,  and  Novosibirsk. 
The  number  of  periodicals,  books,  and  conferences  on 
cybernetics  has  increased  greatly  in  the  last  few  years. 

The  widespread  enthusiasm,  rapid  growth,  high-level 
support,  and  serious  scientific  interest  in  cybernetics 
in  the  Soviet  Union  would,  by  themselves,  be  reason  enough 
for  the  West  to  pay  careful  heed  to  its  progress;  but  there 
are  three  other  reasons  why  the  West  should  pay  it  especially 
close  attention. 

First,  under  the  wide  interpretation  that  the  Soviets 
give  it,  cybernetics  comprises  many  fundamental  areas  of 
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contemporary  science  and  technology.  Soviet  computing, 
guidance  and  control,  and  developments  in  communications 
systems  fall,  in  large  measure,  under  cybernetics.  Opera¬ 
tions  research,  systems  analysis,  management  control  and 
information  systems,  and  mathematical  economics  are  all 
studied  under  its  purview.  Bionics  (which  is  the  study  of 
information  processing  in  insects,  reptiles,  fish,  and 
other  biological  systems),  artificial  intelligence,  pattern 
recognition,  theory  of  nerve  nets,  and  computational 
linguistics  are  still  other  branches  of  Soviet  cybernetics. 
It  is  apparent  that  in  the  scient i f ic- technological  race 
in  which  we  and  the  Soviets  are  engaged,  it  is  essential 
to  keep  close  watch  on  their  investigation  and  exploitation 
of  cybernetics. 

Second,  cybernetics  as  practiced  in  the  Soviet  Union 
has  implications  not  only  for  general  and  basic  areas  of 
science  and  technology,  but  also  for  specific  and  applied 
areas  of  military  operations  and  technology.  Military 
cybernetics  is  an  established  sub-domain  of  the  larger 
area  of  study.  Guidance  of  missiles  and  aircraft,  military 
computer  applications,  intelligence  data  processing,  op¬ 
erations  research,  strategic  analysis,  and  command  and 
control  all  fall  under  that  heading. 

And  there  is  a  third,  perhaps  the  most  important, 
reason  for  the  West  to  follow  Soviet  cybernetics  closely: 
Cybernetics  is  a  science  with  ideological  implications 
that  contradict  and  challenge  the  basic  tenets  of  Soviet 
Marxism-Leninism.  The  Soviet  politicians  and  ideologists 
face  a  difficult  task  in  enjoying  the  fruits  that  the 
computer,  control,  and  information  sciences  can  produce 
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in  automation,  military  technology,  and  control  of  the 
economy,  without  suffering  from  the  "poisons"  that  they 
can  release  in  economics,  philosophy,  psychology,  and 
sociology.  The  ideologists  have  recognized  the  problem 
they  face;  many  conferences,  books,  and  articles  have  been 
devoted  to  the  philosophical  problems  of  cybernetics. 

Studies  of  the  influence  of  cybernetics  on  Marxism-Leninism 
should,  therefore,  form  an  important  part  of  Western  studies 
of  the  evolution  of  Soviet  society. 

HISTORY 

Some  appreciation  of  the  thrust  and  direction  of  Soviet 
cybernetics  may  be  gained  from  a  skeleton  chronology  of 
its  development. 

Wiener's  book  Cybernetics  was  first  published  in  1948. 
Its  birth  in  the  West,  its  non-Communist  author,  and  the 
strict  adherence  to  the  dogma  according  to  Stalin,  encouraged 
in  those  years,  all  combined  to  enable  it  to  go  essentially 
unnoted  in  the  Soviet  Union  for  five  years.  The  history  of 
Soviet  cybernetics  begins  in  1953. 

Three  significant  events  occurred  in  that  year: 
cybernetics  was  the  object  of  an  anonymous  attack  in  the 
prestigious  ideological  journal  Questions  of  Philosophy 
^Voprosy  filosofii];  one  of  the  first  Soviet  computers, 

ic 

the  BLSM,  was  completed;  and  Stalin  died. 

The  attack  on  cybernetics  appeared  in  the  section  of 
Questions  of  Philosophy  devoted  to  critiques  of  bourgeois 

■k 

The  MESM  computer,  perhaps  an  experimental  prototype, 
was  completed  in  1951. 


ideology.  Under  the  heading  "Whom  Does  Cybernetics  Serve?" 
its  author,  hiding  behind  an  unusual  anonymous  title-- 
"Mater ial ist"--was  at  pains  to  show  that  cybernetics  serves 
the  "war  god."  While  admitting  the  technological  useful¬ 
ness  of  computer  and  control  systems,  he  said: 

"The  theory  of  cybernetics,  attempting  to  extend 
the  principles  of  operation  of  the  most  recently  con¬ 
structed  computers  to  quite  distinct  natural  and 
social  phenomena  without  regard  for  their  qualitative 
uniqueness,  is  mechanist ic ism  transformed  into  idealism 
It  is  a  sterile  flower  on  the  tree  of  knowledge 
generated  as  a  result  of  the  one-sided  and  unbounded 
exaggeration  of  one  of  the  demons  of  knowledge." 

Materialist's  definitions  of  cybernetics  are  also  interest¬ 
ing.  At  one  point  he  called  cybernetics  a  "misanthropic 
pseudotheory";  at  another  he  said,  "Cybernetics  is  one  of 
those  pseudosciences  which  are  generated  by  contemporary 
imperialism  and  are  doomed  to  failure  even  before  the  down¬ 
fall  of  imperialism." 

However,  it  was  not  cybernetics  but  rather  Materialist' 
attack  on  it  that  was  doomed  to  failure  before  the  downfall 
of  imperialism.  The  other  two  events  of  1933--the  produc¬ 
tion  of  the  BESM  (and  other  computers  such  as  the  TESM- 1 , 
M-2,  M-3,  STRELA,  etc.)  and  Stalin's  death--seem  to  have 
played  a  large  role  in  dooming  Materialist's  attitude. 

Though  the  details  are  not  clear.  Materialist's  attack  was 
not  followed  up;  after  it,  the  tone  seemed  to  change. 

No  events  of  significance  for  Soviet  cybernetics 
appeared  on  the  surface  in  1934,  but  there  must  have  been 
ferment  below  the  surface,  for  in  1933  the  complexion  of 
Soviet  cybernetics  changed. 

Questions  of  Philosophy,  No.  5,  1933,  pp .  210-219. 
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First,  in  the  pages  of  the  same  Questions  of  Philosophy 
which  had  contained  Materialist's  attack,  there  appeared 
an  article  by  three  professors  at  Moscow  University-- 
S.  L.  Sobolev,  a  distinguished  mathematician,  A.  A.  Lyapunov, 
a  programming  theorist,  and  A.  1.  Kitov,  a  computer 
spec i al i st -- ent i t led  "Basic  Traits  of  Cybernetics."  It  was 
a  careful  and  conservative  description  of  cybernetics  which 
avoided  drawing  inferences  about  its  potential  impact  on 
psychology,  sociology,  or  economics.  But  it  also  condemned 
those  who  had  called  cybernetics  a  "pseudoscience"  and 
exonerated  Wiener  oi  the  excesses  of  some  of  his  Western 
disciples. 

Second,  in  the  1955-56  academic  year,  a  seminar  on 
cybernetics  was  begun  at  Moscow  University.  Although  de¬ 
voted  primarily  to  a  review  of  Western  work,  its  approach 
was  clearly  positive  (namely,  to  bring  together  representa¬ 
tives  of  diverse  professions  and  establish  a  common  cyber¬ 
netic  viewpoint).  The  objective  was  to  learn  and  not  to 
criticize.  Attending  the  seminar  were  many  who  have  sub¬ 
sequently  become  prominent  in  Soviet  Cybernet ics--a  number 
of  the  most  competent  mathematicians  and  physiologists  in 
the  Soviet  Union.  Moscow  University  is  the  crown  of  Soviet 
education  and  its  mathematics  faculty  is  among  the  two  or 
three  best  groups  of  mathematicians  in  the  world.  It  is 
there,  apparently,  that  much  of  the  original  enthusiasm  for 
cybernetics  was  generated.  Lyapunov  and  Sobolev  played, 
and  continue  to  play,  pivotal  roles  in  its  development. 

The  acceptance  of  cybernetics  at  Moscow  University  was 
far  from  complete,  however.  The  outstanding  mathematician, 

■>V 

Questions  of  Philosophy,  No.  4,  1955,  pp .  136-  147. 


-20- 


A.  N.  Kolmogorov,  gave  a  speech  critical  of  cybernetics  in 
October  of  the  following  year,  1956.  But,  as  the  events 
of  1957  show,  that  attitude  was  soon  to  change.  The  year 
1956  in  other  respects  witnessed  a  continuing,  though 
hesitant,  growth  of  Soviet  acceptance  of  cybernetics.  The 
Lenin  Library- -wh ich  corresponds  to  tht.  Library  of  Congress-- 
published  a  23-page  survey  of  recommended  literature  on 
cybernetics  and  its  applications.  Soviet  delegates  attended 
the  first  UNESCO- sponsored  conference  on  cybernetics,  held 
at  Namur,  Belgium.  And  a  trickle  of  popular  literature  on 
cybernetics  began  to  appear. 

In  1957,  Kolmogorov  reversed  his  previous  stand 
against  cybernetics,  saying  that  he  had  been  misled  by 
the  irresponsible  claims  of  the  Western  press.  His  support, 
which  has  continued,  must  have  been  an  important  victory 
for  the  cyberneticists,  for  he  is  Dean  of  the  Faculty  of 
Mathematics  and  Mechanics  at  Moscow  University  and  he 
almost  certainly  wields  great  influence  in  the  Academy  of 
Sciences.  Kolmogorov  has  gone  on  to  adopt  an  extreme 
position  in  the  mind-machine  controversy;  he  said  recently, 
"Artificial  thinking  beings  are  possible.  It  is  not  worth 
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arguing  whether  it  is  possible  to  create  them  in  principle." 

Also  in  1957,  the  Laboratory  of  Electromodeling  of  the 
Academy  of  Sciences,  headed  by  L.  I.  Gutenmakher,  held  a 
sc ien t i f ic - techn ica 1  conference  on  cybernetics  which  was 
attended  by  500  scientists  from  90  different  organizations. 
The  conference  was  primarily  concerned  with  problems  of 
computer  information  storage  and  retrieval  and  machine 

★ 

Cited  from  Nedelya  by  V.  Gukov,  "Thinking  Machines  and 
Man,"  USSR,  No.  5(80),  May  1963,  p.  50. 
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translation  of  languages.  The  discussions  covered  the 
range  from  logic  and  linguistics  to  computer  programming 
and  components.  During  the  1956-57  school  year,  the 
cybernetics  seminar  at  Moscow  University  continued.  Its 
meetings  became  more  frequent  and  more  devoted  to  original 
Soviet  work.  Finally,  in  1957  the  first  Sputnik  was 
launched--undoubtedly  with  the  assistance  of  the  cyber¬ 
neticists'  computers. 

The  serious  Soviet  scientific  literature  on  cybernetics 
made  its  first  appearance  in  1958,  only  six  years  ago.  In 
that  year,  Vol.  1  of  Problems  of  Cybernetics  [ Problemy 
k ibernet ik i  " ,  a  hard-bound,  irregularly  published  collection 
of  articles  on  all  aspects  of  cybernetics,  appeared  under 
the  editorship  of  A.  A.  Lyapunov.  Since  that  time  nine 
additional  volumes  have  been  published.  Articles  on  com¬ 
puter  theory  and  design,  switching  theory,  automatic  pro¬ 
gramming,  theory  of  games,  mathematical  economics,  biological 
and  psychological  problems,  and  machine  translation  of 
languages  have  appeared;  the  technical  quality  has  been 
uniformly  high.  Also  in  1958,  Norbert  Wiener's  book  was 
published  in  a  Russian  edition. 

Six  years  after  Materialist's  attack,  and  Stalin's 
death,  cybernetics  achieved  full  acceptance  by  the  scientific- 
governmental  hierarchy:  on  April  10,  1959,  the  Academy  of 
Sciences  established  the  "Scientific  Council  for  the  Complex 
Problem  of  Cybernetics."  Placed  at  its  head  was  Academician 
Aksel  I.  Berg,  an  expert  on  radio  engineering,  an  Admiral 
in  the  engineering  branch  of  the  Soviet  Navy,  a  member  of 
the  Communist  Party,  and  a  former  Deputy  Minister  of  Defense. 
Among  the  members  of  the  Council  were  engineers,  economists, 
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biologists,  linguists,  designers,  and  workers  in  different 
branches  of  the  national  economy.  The  task  of  the  Cyber¬ 
netics  Council  is  to  coordinate  the  development  of 
cybernetics  in  the  Soviet  Union.  It  has  taken  over  sponsor¬ 
ship  of  the  journal  Problems  of  Cybernetics  and  of  a  number 
of  conferences  on  various  aspects  of  cybernetics.  Recently, 
the  council  has  been  reorganized  anti  split  into  two  sections. 
One,  devoted  to  the  physical,  biological,  and  technical 
sciences,  is  headed  by  B.  V.  Gnedenko,  a  prominent  mathe¬ 
matician.  The  other,  devoted  to  the  sensitive  humanities 
and  social  sciences  (which  includes  law,  linguistics, 
economics,  psychology,  and  pedagogy),  is  headed  by  a  lawyer, 
D.  A.  Kerimov. 

The  growth  of  Soviet  cybernetics  since  1959  is  re¬ 
flected  in  the  publication  explosion  that  it  has  unleashed. 
Besides  the  papers  on  cybernetic  subjects  in  established 
journals,  new  journals  and  sections  of  journals  devoted 
entirely  to  cybernetics  have  appeared. 

In  I960,  for  example,  one  of  the  most  prominent 
scientific  journals  in  the  Soviet  Union,  the  Tr ansae t i ons 
of  the  Academy  of  Sciences  [Doklady  Akademii  nauk ' ,  in¬ 
troduced  a  section  on  "Cybernetics  and  Control  Systems." 
Reports  on  progress  in  theoretical  aspects  of  cybernetics 
appear  regularly  in  that  section.  (Other  sections  include: 
Mathematics,  Technical  Physics,  Biophysics,  Crystallography, 
and  so  on . ) 

Also  in  1960  a  series  of  hard-cover  translations  of 
Western  works  in  cybernetics.  Cybernetics  Collection 
Kiberneticheskij  sbornik',  made  its  appearance.  Six 
volumes  have  been  issued  thus  far. 
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In  1961,  cybernetics'  service  to  Communism  was  the 
major  theme.  A  collection  of  articles  describing  the 
prospective  achievements  of  cybernetics  was  issued  under 
the  editorship  of  A.  I.  Berg.  Its  title.  Cybernetics- -In 
Communism's  Service,  could  be  taken  as  an  answer  to 
Materialist's  1953  attack,  "Whom  Does  Cybernetics  Serve?" 

1961  also  saw  the  publication  of  a  collection  of 
articles  entitled  Philosophical  Problems  of  Cybernetics. 

The  articles  were  the  texts  of  speeches  presented  by  the 
participants  in  a  series  of  discussions  in  1958-59  on  the 
disputed  questions  of  cybernetics  under  the  aegis  of  the 
Department  of  Philosophy  of  the  Academy  of  Social  Sciences 
under  the  Central  Committee  of  the  Comnunist  Party  of  the 
Soviet  Union  and  the  Institute  of  Automation  and  Remote 
Control  of  the  Academy  of  Sciences.  Some  hesitant  approaches 
to  the  resolution  of  conflicts  between  Marxism-Leninism  and 
cybernetics  are  present  in  the  articles,  but  some  of  the 
most  important  problems  are  left  unstated,  let  alone 
resolved. 

Finally,  in  1961  the  Program  of  the  Communist  Party 
of  the  Soviet  Union  adopted  by  the  22nd  Party  Congress 
pointed  out  that  in  the  course  of  the  next  20  years  cyber¬ 
netics,  electronic  computers,  and  control  systems  will  be 
widely  applied  in  production  processes  in  industry,  building, 
and  transport,  in  scientific  research,  planning,  designing, 
accounting,  statistics,  and  management.  Cybernetics  had 
achieved  support  at  the  highest  level  of  national  affairs; 
there  was  no  longer  any  doubt  as  to  its  acceptance. 

In  1962,  the  Reference  Journal--Mathemat ics  [Refer- 
ativnij  zhurnal--matematika] ,  the  Soviet  equivalent  of 
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Mathematics  Reviews,  began  a  section  on  Cybernetics .  In¬ 
cluded  within  it  are  subsections  on  general  questions, 
theory  of  controlling  systems,  automatic  control,  theory 
of  mathematical  machines,  information  theory,  linear  pro¬ 
gramming  and  mathematical  economics,  theory  of  games  and 
operations  research,  biological  and  psychological  problems, 
and  linguistic  problems.  It  presents  a  very  thorough 
coverage  of  Soviet  and  Western  publications  on  cybernetics. 

Beginning  in  1964,  a  separate  reference  journal  entirely 
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devoted  to  cybernetics  was  established. 

In  1963,  the  Bulletin  [Izvestia]  of  the  Academy  of 
Sciences,  Technical  Section,  started  publication  of  a  new 
journal,  Engineering  Cybernetics  [Tekhnicheskaya  kibernetika  ] , 
devoted  to  all  aspects  of  automatic  control,  information 
theory,  adaptive  systems,  computer  design,  and  reliability 
theory.  In  April  1964,  the  Lenin  Prize  was  given  to  two 
outstanding  cybernetists ,  V.  M.  Glushkov  and  M.  A.  Ajzerman. 

This  then  is  a  skeletal  survey  of  the  development  of 
Soviet  cybernetics  to  date.  Its  impetus  and  support  is 
great  and  its  prospect  for  continued  development  is  good. 

It  is  of  the  greatest  importance  for  Western  scientists, 
ergineers,  and  Sovietologists  to  maintain  a  continuing 
watch  over  it. 

PROMISE  AND  PROBLEMS 

Cybernetics  has  for  the  Soviets  both  promise  and 
problems.  It  can  provide  the  technology  for  industrial 
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and  managerial  progress  and  the  impetus  for  ideological 
and  political  revolution.  It  evolution  during  the  coming 
years,  therefore,  will  have  great  importance  for  the  Soviets 
and  for  the  West. 

What  is  cybernetics'  promise?  It  is  threefold: 
improved  military  and  civilian  technology,  rationalization 
of  the  economy,  and  mechanization  of  intellectual  tasks. 

Let  us  consider  each  one  in  turn. 

The  most  obvious  and  undisputed  value  of  cybernetics 
is  in  the  area  of  its  birth:  computers,  automatic  control 
systems,  and  communication  systems.  As  technical  (or 
engineering)  Cybernet ics- -as  the  Soviets  call  this  area-- 
progresses,  it  provides  the  capability  for  automation  and 
increased  productivity  of  industrial  processes,  for  remote 
control,  for  adaptive,  self-organizing,  and  optimal  control 
systems,  for  automation  of  the  educational  process  through 
the  use  of  teaching  machines,  for  the  control  of  complex 
processes  and  systems,  for  high-speed  communication  and 
computation;  in  brief,  for  all  the  benefits  promised  by 
the  so-called  Second  Industrial  Revolution.  Translated 
into  politico-economic  terms,  it  provides  the  technology 
to  support  high  and  increasing  levels  of  production  and  the 
national  power  that  goes  with  it.  The  close  reliance  of 
contemporary  military  technology  on  the  fruits  of  cyber¬ 
netic  research- - computer s ,  command  and  control,  guidance, 
communications,  intel 1 igence-- is  evident. 

The  Soviets  have  also  grasped  the  important  prospects 
of  cybernetic  developments  for  the  rationalization  of  the 
complex  managerial  bureaucracy  necessary  in  a  large  planned 
economy.  Admiral  Berg  has  said: 
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"...As  distinct  from  the  capitalist  countries,  where 
the  various  firms  create,  each  for  itself,  separate 
automated  systems  of  control,  under  socialism  it  is 
perfectly  possible  to  organize  a  single  complex, 
automated  system  of  control  of  the  country's  national 
economy.  Obviously,  the  effect  of  such  automation 
will  be  much  greater  than  that  of  automating  control 
of  individual  enterprises."* 

In  November  1961,  a  coordinating  conference  on  questions 
involved  in  the  application  of  mathematical  methods  and 
electronic  computing  machines  in  economic  research  and 
planning  was  held  in  Moscow.  Emphasis  was  placed  on  the 
rational  organization  of  economic  information,  on  the 
computerization  of  parts  of  the  planning  process,  and  on 
the  uses  of  optimization  techniques  in  planning  and  manage¬ 
ment.  Examples  were  given  of  large  improvements  in  pro¬ 
duction  and  transportation  projects  that  had  been  obtained 
by  optimization  techniques.  It  is  planned  to  develop 
regional  computer  centers  throughout  the  Soviet  Union,  and, 
eventually,  to  link  them  with  the  central  facilities  in 
Moscow.  Western  experience  with  operations  research  and 
business  data  processing  indicates  that  benefits,  as  well 
as  some  deficits,  may  be  expected  from  Soviet  developments 
in  this  area. 

The  third,  and  least  developed,  region  of  promise  for 
cybernetics  is  the  mechanization  of  intellectual  tasks. 
Roughly  speaking,  this  region  divides  into  two  parts: 
information  analysis  and  information  synthesis. 

Cited  by  Olgin,  C.,  "Soviet  Ideology  and  Cybernetics," 


Februarv  1962,  from  Kommunist ,  Vol.  37,  No.  9,  June  I960, 
p.  23.  ~ 


-27- 


Undcr  information  analysis  are  included  those  tasks  in 
which  the  high  speed  and  large  memory  of  computers  is  beins 
used  to  operate  on  available  information  so  as  to  bring  it 
to  more  convenient  form.  The  so-called  "science  informa¬ 
tion  problem"  would  be  a  principal  beneficiary  of  progress 
in  this  field,  which  includes  document  retrieval,  automatic 
abstracting  and  indexing,  and  automatic  language  transla¬ 
tion.  Military  intelligence  would  also  benefit. 

Under  information  synthesis  are  included  those  tasks 
in  which  computers  operate  on  available  information  to 
produce  information  not  hitherto  available.  Machine 
inference-making,  learning,  and  pattern  recognition  are 
examples  of  such  tasks.  The  distinction  between  informa¬ 
tion  analysis  and  synthesis  is  evidently  not  clear-cut. 

And  the  beneficiaries  of  progress  in  information  synthesis 
would  include  those  benefiting  from  information  analysis. 

But  there  is  a  qualitative  difference  that  will  undoubtedly 
lead  to  valuable  applications  as  yet  only  indistinctly  seen. 
Soviet  developments  in  this  area  can  be  of  the  greatest 
importance  in  intelligence,  command  and  control,  management, 
planning,  and  science. 

But  cybernetics  also  presents  problems.  The  basic 
problem  is  that  cybernetics  emphasizes  the  qualitative 
similarity  of  the  processes  of  control  and  communication 
in  man,  machine,  and  society  and  suggests  that  those  pro¬ 
cesses  may  be  quantified.  In  its  potentially  universal 
applicability,  cybernetics  challenges  Marxism-Leninism 
and  the  omniscience  which  the  Communist  Party  leaders,  as 
sole  interpreters,  claim.  Marxism-Leninism,  the  Soviet 
ideologists  contend,  comprises  the  most  general  laws 
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governing  the  evolution  of  the  material  world  and  human 
society.  As  an  emigre  student  of  the  Soviet  Union  has 
observed : 

"...  Cybernet ics ...  might  easily  result  in  the 
rise  of  a  rival  philosophy  and,  at  the  very  least, 
encourage  the  devotees  of  cybernetics  to  query,  first 
the  laws  of  Dialectical,  then  those  of  Historical 
Materialism,  and  finally  the  omniscience  of  the 
Central  Committee,  not  in  the  natural  sciences,  which 
Khrushchev's  administration  had  already  virtually 
liberated  from  Party  tutelage,  but  in  economics, 
sociology  and  possibly  even  politics,  where  this 
tutelage  must  be  preserved  at  all  costs."* 

Moreover,  the  evident  successes  of  cybernetics  in  treating 

control  and  communication  processes  in  machines  makes  its 

potential  for  studying  man  and  society  even  more  threatening 

and  more  difficult  to  ignore.  This  then  is  the  essence 

of  the  problem.  Its  actuality,  however,  takes  at  least 

five  forms. 

First,  there  is  the  problem  that  arises  from  cyber¬ 
netics'  claim  to  provide  one  basis  for  development  of  a 
theory  of  society.  But  Marxism-Leninism,  and  Historical 
Materialism  in  particular,  is  already  supposed  to  be  a 
completed  theory  of  society  that  provides  "objective  laws 
of  social  development  independent  of  the  will  and  conscious¬ 
ness  of  the  people."  This  problem  may  not  turn  out  to  be 
as  great  as  it  could  be;  some  of  the  ideologists  are  trying 
to  smooth  over  the  potential  conflicts.  At  a  conference  on 
the  Philosophical  Problems  of  Cybernetics,  held  in  June 
1962,  several  reports  were  devoted  to  the  social  aspects 
of  cybernetics  and  its  application  to  social  sciences.  The 
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reports  included  an  examination  of  the  application  of  the 
theors  of  games  to  social  phenomena,  a  discussion  of  the 
need  to  study  the  circulation  ol  inforn  >tion  in  society, 
and  a  plea  to  attract  cybernetics  to  the  solution  of  prob¬ 
lems  connected  with  the  control  of  human  society. 

Second,  there  is  the  problem  that  arises  from  the 
claim  of  some  cyberneticians  that  machines  can  be  made  to 
"think."  This  is,  of  course,  also  a  source  of  controversy 
in  the  West,  but  it  does  not  strike  at  the  tenets  of  any 
Western  ideology  holding  a  position  comparable  to  that 
held  by  Marxism-Leninism  in  the  Soviet  Union.  Thus,  the 
Marxist  materialist  ideology  states  that  the  world  is 
composed  of  various  forms  of  matter  in  motion  and  that  it 
is  futile  to  transfer  forms  of  motion  peculiar  to  one  form 
of  matter  to  qualitatively  distinct  forms  of  matter  where 
other,  higher  principles  operate.  In  other  words,  there 
is  a  qualitative  difference  between  a  living  organism  and 
a  machine  that  can  never  be  removed.  Machines  can  never 
take  part  in  intellectual  processes,  a  form  of  motion, 
because  that  form  is  peculiar  to  man.  Such  is  the  ideolog¬ 
ical  argument  that  could  be  made,  if  the  government  and 
ideologists  so  desired.  It  was  made  in  the  1953  Materialist 
attack,  but  recent  debate  on  this  point,  interestingly, 
has  been  very  free.  The  1962  conference  on  philosophical 
problems  was  devoted  almost  entirely  to  discussions  of 
this  issue  and  all  sides  were  represented.  As  has  been 
noted  earlier,  Kolmogorov  has  adopted  the  extreme  cyber¬ 
neticists’  position. 

Third,  there  is  the  problem  posed  for  traditional 
Soviet  psychology  by  the  developments  associated  with 
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cybernetics.  Soviet  psychology  has  developed  along  much 
more  restricted  lines  than  has  Western  psychology.  Much 
of  it  has  been  based  on  the  reflex  notions  originated  by 
Pavlov  and  Sechenov.  Cybernetics  has  opened  vistas  of 
machine  simulation  of  problem-solving  and  linguistic  be¬ 
havior,  of  the  formal  analysis  of  nerve-nets  and  brain 
functions,  of  human  engineering  and  engineering  psychology, 
of  studies  of  perception,  thought,  and  creation.  The 
problem  for  Soviet  psychology  is  to  absorb  those  aspects 
of  modern  psychology,  such  as  human  engineering  and  the 
simulation  of  problem-solving  behavior,  that  can  be  of 
practical  and  theoretical  use,  without  undermining  the 
authority  of  the  traditional,  ideologically  based  studies. 

Fourth,  there  are  the  problems  posed  for  Marxian 
economics  by  the  application  of  mathematics  and  computers 
to  planning,  data  collection,  and  management.  Soviet 
interpretation  of  cost,  profit,  price,  demand,  and  related 
ideas  differ  considerably  from  Western  notions.  Western 
economists  have  often  noted  the  investment  inefficiencies 
resulting  from  the  Marxian  labor  theory  of  value  and  its 
corollary  that  there  should  be  no  interest  charges  for 
capital.  Soviet  statistical  and  bookkeeping  practices 
have  fallen  prey  to  all  the  problems  of  a  large  bureaucracy. 
Quality  of  production  has  suffered  from  the  natural 
tendencies  of  a  system  where  reward  is  based  on  the  ful¬ 
fillment  of  a  quantitative  plan.  Central  planning  has 
labored  under  the  burden  of  coordinating  a  vast  system 
of  interconnected  enterprises  subject  to  fluctuations, 
changes,  and  failures.  When  the  strict  logic  of  mathe¬ 
matical  economics  and  the  rigid  information  demands  of 
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digital  computers  are  imposed  on  this  vast  body  of  bureau¬ 
cratic  procedures  and  qualitative  dogmatic  concepts,  the 
prospect  of  conflict  among  the  cyberneticists,  the  bureau¬ 
crats,  and  the  ideologists  becomes  a  very  real  threat. 

Finally,  cybernetics  offers  a  banner  under  which 
scientists  may  pursue  efforts  to  expand  the  domain  and 
influence  of  science.  Through  its  successes  in  automation, 
space,  and  economic  affairs,  cybernetics  has  achieved 
acceptance  as  a  positive  force  for  the  development  of  the 
Soviet  economy  and  of  Communism.  Now  scientists  are  basing 
some  of  their  attacks  on  outmoded  Lysenko- ist  genetics 
on  cybernetic  models  of  information  transfer  in  the  cell. 

The  challenges  in  social  theory,  psychology,  and  economics 
have  been  noted.  But  there  are  prospects,  as  well,  for 
further  challenges,  for  challenges  to  the  authority  of  the 
Communist  Party,  for  challenges  to  the  organization  and 
implementation  of  control  and  information  gathering  in 
society.  Those  challenges  can  only  be  glimpsed  at  present-- 
and  they  may  not  develop  further--but  their  prospect  is  one 
of  the  most  fascinating  aspects  of  the  development  of 
cybernetics  in  the  Soviet  Union. 
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